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Historia sterownikow PLC

1968 w firmie General Motors ustalono kryteria
dla sterownika programowalnego. Celem byto
zasgpienie drogich i nieelastycznych uktadow
sterowania przekaikowego. Gtéwne
wymagania to:

* praca w warunkach przemystowych

* proste programowanie przez dotychczasowych
technikéw i irzynieréw

» mozliwos¢ wielokrotnego aycia
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Gtowne zagadnienia

» Budowa i zastosowanie sterownikow
programowalnych

» Programowanie sterownikow programowalnych

» Podhczanie czujnikow i uktadéw
wykonawczych

» Dyskretne algorytmy sterowania
 Sieci miejscowe —w kolejnym semestrze

* Wizualizacja i sterowanie nadidne —
w ramach studiéw |l stopnia
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Typy uktadow sterowania
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Figure 1-19  Typical wiring connections for a 120 VAC

modular configured input module
Source: Photo courtesy Automation Direct, www.automationdirect.com.
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Figure 1-21 Process control PLC ladder logic program with typical addressing scheme.

Figure 1-20 Typical wiring connections for a 120 VAC
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modular configured output module.
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using a fixed PLC controller.
Source: Image Used with Permission of Rockwell Automation, Inc.



The 6 parts of the IEC 61131 Standard
-1 General overview, definitions
- 2 Hardware
- 3 Programming Languages

-4 User Guidelines

-5 Messaging Service Specification
- 6 Functional safety

-7 Fuzzy Logic

-8 Application and Implementation of Programming

Languages

Ladder Diagram (LD)

» Standardized, rationalized set of
relay

ladder programming symbols

« Based on well-known North A
american style of programming, - \-i:
resembling US-type of electrical =

drawing standard

A B C
o[ O
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Structured Text (ST)

High level language, block structured
Syntax resembles PASCAL

Complex statements and nested instructi
possible

Support for

— lteration loops (REPEAT-UNTIL; WHILE-DO)
— Conditional execution (IF-THEN-ELSE; CASE)
— Functions (SQRT(), SIN())

C:=A AND NOT B|
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The IEC 61131-3 Programming
Languages

Instruction List Structured Text

LD A
ANDN B C:=A AND NOTB
ST C

Function Block Diagram Ladder Diagram

AND

A B (3
A
Bﬂ_ﬁ |l O
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Instruction List (IL) -

 Single Accumulator based execution model

« Based upon the German ‘Anweisungsliste’,
AWL

» One operation such as storing a value in the
accumulator register, is allowed per line

LD A
ANDN B
ST Cc
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Function Block Diagram (FBD)

« Graphical language, widely used in Europe

« Allows program elements which appear as blocks
to be "wired" together in a form analogous to a
circuit diagram

* Used in many applications that involve the flow of
information or data between control components

chemistry I




Sequential Function Chart, SFC
» Powerful graphical technique for SFC . alternatlve Sequences

describing the sequential
behaviour of a control program

« Used to partition a control Step 1

Step 1 FILL
problem
T — -

* Shows overview, also suitable

for rapid diagnosics

¢ The basic elements are STEPS

with ACTION BLOCKS and — L L

TRANSITIONS
Step 3
« Support for alternative and |:' @

parallel sequences
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Uktad z podtrzymanien | "
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Uktady czasowe - timery

THHEK

TON
—In

—PT

TImerTVpe | onas (ms) | ' seconds (5 Timer Number
TONR Tms 32767 5 T0, 164
1oms 27675 T1to T4, T65 10 T68
100ms 27675 T5t0 T31, TE9 10 T95
TON,TOF | 1ms 327675 T32,T%
10ms 27675 3310736, T97 o T100
100ms 27675 3710 T63, T101 10 7255

T

ToF
I

—{PT

— m v

Timer zlicza czas, gdy podany zostanie do niego
sygnat "IN" | zostaje wyzerowany, gdy sygnat
przestaje by¢ aktywny. Po pojawieniu sie tego sygnatu
zliczanie czasu rozpoczyna sig od poczatku. Zakres
zZliczanych jednostek czasu: +32767. Gdy warto$¢
biezgca zrowna sie z wartoscia zadang "PT" timer
zostaje uaktywniony, tzn. bit wyjsciowy timera "Txxx"

ustawia sie na "1".
(Timer - On Delay)

T33

T2

B—rx

10 BT

ol TONR

* Masimum
value = 32767

Tz (current) J

T2 (bit)

.+ Maximum

L1

Timer typu TOF

Timing diagram

L2

L1 (S1)

(L1)

10s
ot —

value = 32767

On |

Off
Output

Figure 7-6 Off-delay timer circuit that uses a normally
open, timed open (NOTO) contact.
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Figure 7-4 On-delay timer circuit that uses a normally
open, timed closed (NOTC) contact.
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Ladder logic program Outputs
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Ladder logic program

— Red time
<Jffie_| TIMER ON DELAY Outputs T t T
Y Timer a0 [=ED=] L2 i m e r y p u P
DN | Time base 1.0
Preset 30—0N) Traffic lights
Accumulated 0 N
Red—( Red
Ta0 —TON—_Greentime
TIMER ON DELAY
[ Timer T [~ED —
DN | Timebase 1.0 mber |
Preset 25—ON)
| Accumulated 0
Green °
144 TON__Ambertime
TIMER ON DELAY
4] E Timer Tae €D D+PT
DN | Time base 1.0
)
Accumulated 0
HT/S:O T4:0 Red
EN DN
EN DN
T4z Ta2 Amber
- > dr hab. ir. Stefan Brock 2014/2015

Figure 7-34 Control of traffic lights in one direction.



Liczniki —impulsy zewgtrzne

C50
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Iy org| Lcznik zliczajacy w gore stuzy do zliczania impulsow f——@ cm
(zbocze narastajace) doprowadzonych do wejscia I1.0
_Ap "CU". Zakres licznika wynosi 32767imp. Licznik jest b——rp
wyzerowany tak diugo, jak dtugo do wejscia
—[EV kasujacego "R" podany zostaje sygnat. Przy
zréwnaniu sie liczby zliczanych impulséw z wartoscig 3BV
Croo zadang "PV" licznik zostaje uaktywniony, tzn. bit
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